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Abstract

The main purpose of this paper is to investigate and implement fuzzy decision based on unequal objectives and
minimization of regret for the decision making in the business intelligence and to compare the weight of products while the
minimization of regret that uses regression of products in Gilgit-Baltistan. Here we will convert the verbal expressions in to
linguistic variables and use in fuzzy decision making model, which influences the main two factors, one is effect of the
influence on the product and second its payoff for the most effectiveness on the products.
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Introduction:

Fuzzy decision making provide an important role in the business intelligence, the most useful aspects of fuzzy set
theory is its ability to represent mathematically a class of decision problems called multiple objective decisions
(MODs). This class of problems often involves many vague and ambiguous goals and constraints. The object of the
fuzzy decision methodology is to obtain a decision, optimum in the sense that some set of goals is attained while
observing, it also enables us to evaluate the ongoing practices of fuzzy decision , the core purpose of my thesis
writing to express the business of fruits like cherry, dry fruit(almond) and vegetable(potato) in different levels
because here we people do not know that the business of such mentioned products have an importance in getting
high level business so by using two major algorithms one is unequal objectives where uses the Saaty's approach to
compare the weight of products in approaching boom of the business, while the second algorithm is minimization
of regret methods that uses regression of products.

Here in Gilgit-Baltistan we use the knowledge of verbal expression for the quality and demand of these products
but we will use the linguistic variables for its weight, quality and demand. Where the linguistic variables is defined
as a variable whose values are sentence in a natural or artificial language thus if good, very good, bad, satisfactory
etc are values of quality are linguistic variable and The verbal expression of opinion of experts about these aspects
is converted in fuzzy sets.

Example 1.1:

Let in theorem the price of almond in the region of Gilgit Baltistan varies from place to place now compare the
given price in Danyor and Gahkuch and we will see the direct effects of rise of price on the markets of both places.

X={180,185,190,195,200} when X is a price of cherry.

A=effects on the market while rise in price of cherry in Danyor.

B= effects on the market while rise in price of cherry in Gahkuch.

Proof: Let

A=01/180+04/1854+06/1904+09/195+ 1 /200

B=03/180+405/185+4+ 08/190+1/1954+ 1 f 200

A U B = Effects in Gahkuch and Danyor

AU B=Max (0.1,0.3) / 180+ Max (0.4, 0.5) / 185+Max (0.6, 0.8) /190+Max (0.9, 1) /195+
Max (1, 1) /200

=0.3/180+ 0.5 / 185+ 0.8 /190+ 1 /195+ 1 /200

Example 1.2:

Let price of almond with shells and without shells in Gahkuch at different quantity levels
X={2, 4, 6, 8} when X is the quantity in ponds in Gahkuch..

A= price of almond with shells in Gahkuch.

B= price of almond without shells in Gahkuch.

Proof: let

A=05/24+07/44+0.8/64+09/8

B=07/2+08/44+09/6+1/8

A U B = Prices with shells and without shells in Gahkuch.

= Max(0.5,0.7)/2 + Max(0.7,0.8) /4 + Max(0.8,0.9)/6 + Max(0.9,1)/8

=07/2+08/4+09/6+1/8

Fuzzy Relations
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Fuzzy relations are similar to crisp relations and they are fuzzy subsets of the Cartesian product of two or more
fuzzy sets. Thus fuzzy relation is defined on the Cartesian product. The relation between the fuzzy sets S € Rand Y
C Rwhere R is a universal set is defined by;

R ={((x,1),ua(xy)/(x, )} ES XY

This definition assumed that Uz was a function from & X ¥ to [0, 1], which assigns to each pair a degree of

membership within the interval [0,1]. On the other hand, it is useful to make the fuzzy relation that functions from
fuzzy subsets in the universal sets into the unit interval. Rosenfeld [1975] has generalized this definition to the
following one;

LetS, Y= R
A= {((xus(x)/x €5}
and
B = {(v,uz(y)/y € Y} As two fuzzy subsets

Then
RE= 0 v), ug(x,3)]/(x, %)} € § X Y1}is a fuzzy relation on A and B if

ne(y) < pz(x),  forall (xy) ES XY

and

ne(x,y) < pg(x),  forall (x,y) ESXY

The set-theoretic and algebraic operations can be represented by fuzzy relations as well as fuzzy sets, which we
introduced above, furthermore, we will consider the union/intersection of two fuzzy relations K arnd E in the

same product space, as;
Lgng (2 ) = min{pz(x,y), pz(x,v)}, (2, ¥) ES XY
ugoz (26 ) = max{uz(x, v), pz(x, )} (x,y) ES XY

3.1 Example # 01

R = "x larger than v"

¥g

x,(08]06]01|0 |04

x,/109]101(04|1 |05

X3 103(07101(0 |07

E ="y veryclose ta x"

%021 0 | 05]05|09

x,|06(02]02|01]05

x3108]07 102 0|07

Then the intersection is stated as
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%0102 0 (01| 0 |04

x,]106]01]02]01]0.5

x3 [03]07101 0 |07

Then the is union is stated as

xy [08]06]01)05]09

x,]109]102]04]|1 0.5

x| 08[07[02]0 [07

3.2 Main Result: (Comparison of fuzzy relations)

It is a combination of fuzzy relations in different product spaces, and there are different types of compositions by
their results and with respect to their mathematical properties. The most used one which becomes the best
known is the max-min composition, often so-called max-product or max-average composition, and defined as
follows;

We have B, (x,¥), (x,v) € § X Y and R,(y,z),(y,z) €Y X Z as two fuzzy relations, the max-min compo-
sition is a fuzzy relation stated by

R,°R, = {[(x,z],max}.{min{p}?‘_ (x, }r],p:Rz (}r,z]}}],.’x ESvEY,ze Z

The more general definition of composition is a max*-composition which is

R, ° B; = {[(x,2), max, (g (x,3) * iz (3, 2)]/x €S,y €V, 2 € Z}

Where “*” is an associative operation that is monotonically non-decreasing in each argument.

3.2.1 Example #01 Consider fig (x,%)and Hg, (v, z)as the following relations matrices

Ry:
¥ . ¥3 %
x,[01 Joz o [1
x,[ 03 [05 [0 o2
x| 08 [0 |1 |04
R,

b

y,[097] 0 03704

y, |02 1 [08] 0

ys [ 08] 0 [07] 1
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yy[04]02T03] 0

To compute the max-min composition £ @ Kz we shall determine the minimum membership for each pair and
we consider for ¥ = x4,Z = zy andy = y;wherei = 1,2,3, ...5 as given

Minfug (%1,¥1): kg, (¥1,21)} =Min{0.1,09}=0.1
Min{u, (x4,¥): g, (¥2, 21)} =Min {0.2,0.2} = 0.2
Minfu, (%1,¥3), ulg_(¥s,21)} =Min{0,0.8} =0
Min{ug, (%1,¥4)s bg, (Vs 21)} =Min (1,04} =04

Therefore,

R, o R,(x,z,) = ((x1.29) 0505, (g, 2,) = (x4, 2,),max{0.1,0.2,0,0.4} = ((xy,2,),0.4)

To compute the max-min composition B; @ E; we shall determine the minimum membership for each pair and
we consider forXx =¥ ,Z = Z;andy = y; wherei = 1,2,3, ...5 as given.

Min{ug (%1,¥1),Mg_(¥1,22)} =Min{0.1,0}=0
Min{ug (%1,¥2) Ug_(¥2.22)} = Min {0.2,1} = 0.2
Min{ug, (%1, ¥3), HRE(FEJ z;)} = Min{0,0} = 0
Min{ug (%1.¥4): bg_(¥4,22)} =Min{1,0.2=0.2

Therefore,

R_\_Fi < R_H_E(xj_!z::] = ((xj_rz:jrﬂfiu_qf; (xj_rz:j o ((xi.rzz:]rmﬂ'x{ﬂr 02,0,02} o ((xi.!zz:]rﬂ-z:]

To compute the max-min composition K1 @ K> we shall determine the minimum membership for each pair and
we consider for ¥ = x4,Z = Zg and y = y;wherei = 1,2,3,...5 as given

Ming Uz, (x0,¥%1 ) Ug, (vy,25)} = Min{0.1,0.3} =0.1
Ming{ Uz, (x,,¥2) Hg, (¥, 25)} = Min{0.2,0.8} =0.2
Minfug, (%1.¥5): Ug, (V3. Z3)} = Min{0,0.7} =0
Min{ug (%1.¥s). Ug, (¥4 Z3)} = Min(1, 0.3} =0.3

Therefore,

E_ln sz(xj_rzaj = ((xj_rzajr”iﬂu&: (xj_rzaj = [:(xj_rzajrmm{ﬂ'lrn-zrnrﬂ-g} = [(xlrzajr DEJ

To compute the max-min composition E; @ R; we shall determine the minimum membership for each pair and
we consider for ¥ = xy,Z = zzand y = v; where i = 1,2,3, ...5 as given.

Min{ Hg, (x%,,¥1) LR, (v1,22)} = Min{0.1,0.4} =0.1
Min{ug (%1,¥2): ug_ (¥2.2Z4)} = Min{0.2,0} =0
Min{p, (%1.¥3). Ug_(¥3.2Z4)} = Min{o,1} =0

Min{ug (%1,¥s): ug (Vs Z4)} = Min1,0} =0
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Therefore,
E; = E;. (25,25) = ((25,24), HE K, (xy,24) = ((x4,2,), max{0.1,0,0,0} = ((x;,2,),0.1) To compute

the max-min composition 1 @ K5 we shall determine the minimum membership for each pair and we consider
forx =x3,z=xmandy =y;wherei =123, ..5 as given,

Min{ug (%2,¥1)s ug_(¥1,21)} = Min{03,0.9} =03
Min{ug, (%:¥2)s g, (¥2,21)} = Min{0.5,0.2}=0.2
Minf{ug (%3.¥3): Ug_(¥s.21)} = Min{0, 0.8} =0

Min{ug (%3.¥s): Ug_(¥s21)} = Min{0.2,0.4} =0.2

Therefore,
R, oR,(x5,2,) = ((x2.21) g (x2.21) = ((3,2,),max{0.3,0.2.0,0.2} = ((x5,2,),0.3)

To compute the max-min composition R4 o B> we shall determine the minimum membership for each pair and
we consider for ¥ =,%5,2Z = Zaand y = y; where i = 1,2,3,... 5 as given,

Minfug (%;.¥,),ug_(¥1.2;)} = Min{0.3,0}=0
I‘-'lin{uRi (=2, v. ) Ug_ (¥,.2;)} = Min{0.5,1}=0.5
Minfug (%;.¥3). ug_(¥s.2;)} = Min{o, 0} =0
I‘-'lin{uRi 0F., e ) Ug_ (¥.,2;)} = Min{0.2,0.2} =0.2

Therefore,
E_l 7 ﬁ;[:xgrzzj 2 ((ngzzjruqf:nf; (xzrzzj = ((xgrzzjrmax{ﬂrﬂ-Erﬂrﬂ'z} = [:(xgrzzjrn-Ej

To compute the max-min composition E1 @ Rz we shall determine the minimum membership for each pair and
we consider for ¥ =,%5,2Z = Zzand vy = yv; where i = 1,2,3,... 5 as given..

Min{T ug, (%2.¥1): Mg (¥1.23)} = Min{0.3,0.3} =03
Minfug (%5.¥2). Ug_ (¥2:23)} = Min{0.5,0} =0
Min{ug (%5.¥3): Ug_ (¥3.23)} = Min{0,0.7} =0
Min{ug, (%3,¥4): Ug, (V4 2Z3)} = Min{0.2,03} =02

Therefore,
va a E;(xzrzﬂj = ([:xgrzajr“fiu&: (xgrzaj = [:(xzrzﬂjrmm{0'310-51010'2} = [:(xyzﬂjrn-E]

To compute the max-min composition R1 @ R; we shall determine the minimum membership for each pair and
we consider for ¥ =,x5,Z = Zgand y = y; where i = 1,2,3, ... 5 as given,

Minfug (%5, ¥4 ) Hg, (v4,22 )} = Min{0.3,0.4} =0.3
Min{ug (%2,¥2)s ug_(¥2,24)} = Min{0.5,0} =0
Min{ug (%2,¥3)s tg_(¥s:25)} = Min{o, 13 =0

Min{ug, (%2:¥4)s Ug, (¥4:24)} = Min{0.2,0} =0
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Therefore,

Ejjg E;F'(xzxza_,] = ((xzrzq.j.!ﬂ;?_;uﬁ (x:rzq.j = [(xzrzq.jrmﬂ'x{ﬂ-Erﬂyﬂrﬂ} = [:(xzrzq.jrn-E]

To compute the max-min composition £ @ K> we shall determine the minimum membership for each pair and
we consider for ¥ =,xg,z = myand y = y; where i = 1,2,3, ...5 as given.,

Min{ug, (¥3,¥1): g, (¥1,24)} = Min{0.8, 0.9} =0.8
Min{ug, (¥3,¥2)s g, (¥2,21)} = Min{0,0.2} =0
Min{ug, (¥3,¥3)s g, (¥3,21)} = Min{1,0.8} =0.8
Min{ug (X3.¥s): bg_(Vs,21)} = Min{0.4,04} =0.4

Therefore,

R_\_Fi @ Rv:(xﬂrzj_:] = [[xarzj_jrﬂ;f;uii [:xarzj_j = ((xs,zij,mﬂx{0.8,0,0.8,0.4} = ((xﬂrzij:ﬂ-s:]

To compute the max-min composition R4 o R5 we shall determine the minimum membership for each pair and
we consider for ¥ =,%g, 2 = Zaand vy = y; where i = 1,2,3,...5 as given .

Min{ug, (%3.¥1): Ug, (¥1.2;)} = Minf0.8, 0} =0
Min{ug (%3.¥2): bg_(¥2.2;)} = Minfo, 13 =0
Min{ug (%3.¥3) Ug, (¥3.2Z2)} = Min1, 0} =0
Min{ug, (¥3,¥4)s g, (VarZ2)} = Min{04,02} =02

Therefore,

va ¥ h:(xﬂrzzj 7 [(xarzzjrﬂf;uf;_ (xarzﬂj = ((xﬂrzzjrmax{ﬂrﬂ!ﬂrﬂ'z} = ((IE,ZZJ,D.E:]

To compute the max-min composition E1 @ Rz we shall determine the minimum membership for each pair and
we consider for ¥ =,xg,Z = Zzand vy = yv; where i = 1,2,3, ... 5 as given.

Minfug (%3.¥1)s kg (¥1,23)} = Min{038,03}=0.3
Min{ug (%3.¥2): ug_(¥2.Z3)} = Min{o, 0.8} =0
Min{ug (%3,¥3) g, (¥3.2Z3)} = Min1, 0.7} =0.7

I'din{p,R‘_ (%3,¥4): Hg, (vs,Z5 )} = Min{0.4,0.3} =03
Therefore,

E:[D sz(xarzaj = ((xafzajrﬂf;uf; (xarzﬂj = [(xa,zaj,max{ﬂ.3,!],!].?,[!.3} = ([:xarzajrﬂ-?:]

To compute the max-min composition B1 @ R; we shall determine the minimum membership for each pair and
we consider for ¥ =,xg,Z = zgand y = y; where i = 1,2,3, ... 5 as given..

Min{ug_(%3.¥1), br_(¥1,24)} = Min{0.8,0.4}=04
Min{ug, (%3,¥2), Ug, (¥2:24)} = Min{0,0} =0
Min{ug, (%3,¥3)s Ug, (¥s:24)} = Min{1, 1} =1

Minf{ug (%3.¥s) Ug_(Vsr25)} = Min{0.4,0} =0
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Therefore,
R, o Ry(xq,2,) = ((x3.24), Mg g (%3.25) = ((x3,2,),max{0.4,0,1,0} = ((x3,z,),
By using the above formula and so on to calculate for all X and Z at the end we get the following relation matrix;

x; |04 ]03]02 01

x, (030505 |03

xy 108 102]07 |1

By this example we conclude this chapter by making short description of main point about the fuzzy sets, some of
their basic operation, and composition which is most useful operation on fuzzy set-theoretic. In next chapter we
will concentrate on the technique of making decision and its steps to formulate it under fuzzy environment.
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